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DYNAMIC DISCOVERY OF WIRELESS 
PERIPHERALS 

FIELD OF THE INVENTION 

The present invention relates generally to processor-based 
computing systems, and more particularly to the use of 
Wireless peripheral devices With a processor-based host 
computing device. 

BACKGROUND INFORMATION 

Peripheral devices (such as keyboards, joysticks, mice, 
etc.) for computers have traditionally been connected to host 
computing devices via communication cables. Data transfer 
betWeen such “tethered” peripheral devices and their host 
computers is thus via the connecting cables. Recently, 
hoWever, Wireless peripheral devices have begun emerging. 
These neW Wireless peripheral devices communicate With 
their host computers via, e.g., high frequency (HF), radio 
frequency (RF), and infrared (IR) communication signals. 

Before a Wireless peripheral device can be used in con 
junction With a particular processor-based host computer, a 
communication channel must be established betWeen the 
peripheral and the host. Establishment of such a communi 
cation channel requires that the host detect the presence of 
the peripheral, and then “bind” the peripheral. The feW 
Wireless peripheral devices currently available require a 
cumbersome manual binding technique betWeen the periph 
eral and the host, Whereby a user, via a tethered peripheral 
device (such as a keyboard), manually noti?es the host of the 
presence of the Wireless peripheral and initiates the binding 
process. 

SUMMARY OF THE INVENTION 

Embodiments of the present invention provide a “Plug 
and Play” type dynamic detection and binding capability for 
Wireless peripheral devices. The present dynamic detection 
and binding capability is accomplished Without manual 
intervention, and Without modi?cations to the host comput 
ing device’s built-in operating system (BIOS). 

According to the present invention, dynamic detection 
and binding of a Wireless peripheral device by a host is 
accomplished by transmitting a DeviceiHail message, Wait 
ing for a HailiResponse message from a peripheral, and 
upon the reception of such a HailiResponse message, 
assigning a Peripheral Address to the responding peripheral 
and transmitting it to the peripheral in a Peripherali 
AddressiAllocation message. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram depicting a host 
computer and Wireless peripheral device according to one 
embodiment of the present invention. 

FIG. 2 is a block diagram of a host bound to a plurality 
of Wireless peripheral devices. 

FIG. 3 depicts the message data structure for communi 
cations betWeen a host computing device and Wireless 
peripheral device according to one embodiment of the 
present invention. 

FIG. 4 is a ?oWchart depicting device discovery folloWing 
a host system reset according to one embodiment of the 
present invention. 

FIG. 5 is a ?oWchart Which depicts a collision resolution 
procedure according to one embodiment of the present 
invention. 
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2 
FIG. 6 is a ?oWchart depicting the deactivation and 

reactivation of a bound peripheral by a host according to one 
embodiment of the present invention. 

FIG. 7 summariZes the various message (or “command”) 
types transmitted betWeen a host and a peripheral according 
to the illustrated embodiment of the present invention. 

DETAILED DESCRIPTION 

Embodiments of the present invention can be used With a 
variety of Wireless peripheral device technologies, 
including, for example, high frequency (HF), radio fre 
quency (RF), and infrared (IR) peripherals. For illustrative 
purposes herein, Wireless peripherals having IR transceivers 
and host computing devices supporting IR transceiver mod 
ules are discussed. This is solely by Way of example and for 
purposes of explanation, and is not intended to limit the 
scope of the claims appended hereto. 

FIG. 1 is a functional block diagram depicting a host 
computer 10 and Wireless peripheral device 20 according to 
one embodiment of the present invention. The host 10 can 
be, for example, a personal computer (PC), While the Wire 
less peripheral 20 can be, for example, a Wireless keyboard, 
Wireless mouse, or Wireless joystick. In the illustrated 
embodiment of the present invention, the host 10 and 
Wireless peripheral 20 communicate via infrared signals 
over a communication channel 30. 

Within the host 10, the communication channel 30 is, 
according to one embodiment of the present invention, 
controlled by a host controller interface (HCI) 60, Which 
manages the host’s Wireless peripheral ports 65, and the 
communications thereto and therefrom. Outgoing commu 
nications are encoded and incoming communications are 
decoded by an encoder/decoder (CODEC) 50, and are 
transmitted over and received from a communication chan 
nel 30 by a transceiver module 40. 
The HCI 60 is connected to an I/O bus 70 (e.g., a universal 

serial bus (USB) or Peripheral Component Interface bus 
(PCI bus)), Which is, in turn, connected via a bridge 80 to the 
host’s processor bus 90 (Which is, e.g., an Intel Pentium 
Pro® bus). The processor bus 90 carries data to and from the 
host’s central processing unit (CPU) 100. 

Within the Wireless peripheral device 20, a peripheral 
controller 130 controls communication to and from the host 
10. As in the host 10, the Wireless peripheral 20 has a 
CODEC 120 for encoding/decoding communications 
to/from the host 10, and a transceiver for transmitting and 
receiving communications to/from the host 10. 

In one embodiment of the present invention, the host’s 
transceiver module 40 is an IR transceiver module, and the 
peripheral’s transceiver 110 is an IR transceiver. In this 
embodiment, the communication channel 30 is an IR 
channel, over Which IR signals are sent by the host 10 and 
peripheral 20. 

Before a particular Wireless peripheral device 20 can be 
used in conjunction With a particular host 10, a communi 
cation link must be established betWeen them. Establishment 
of such a link requires, ?rst, that the host 10 be made aWare 
of the presence of the peripheral 20 Within the host’s 
operating environment. In addition, because communication 
betWeen a host 10 and a Wireless peripheral 20 occurs via 
electromagnetic signals sent through the air rather than 
through a physical cable connecting the devices, and 
because there may be other hosts 10 and/or peripherals 20 
operating Within the signal detection range of the tWo 
devices, the host 10 and the Wireless peripheral 20 must have 
a unique means of identifying each other. Such an identi? 
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cation mechanism allows the peripheral 20 to distinguish 
communication signals sent by the host 10 from signals sent 
by other hosts 10 Which may be operating Within the 
peripheral’s signal detection range, and alloWs the host 10 to 
distinguish communication signals sent by the peripheral 20 
from signals sent by other peripherals 20 operating Within 
the host’s signal detection range. 

These tWo requirements for the establishment of a com 
munication link betWeen a host 10 and Wireless peripheral 
device 20 are referred to herein as, respectively, “detection” 
and “binding.” Thus, the host 10 must ?rst detect the 
presence of a Wireless peripheral 20, and then bind that 
peripheral 20 to it. The detection and binding of Wireless 
peripheral devices 20 by a host 10 is sometimes referred to 
herein as “device discovery.” 

A particular host 10 may, at any given time, have com 
munication links established With a plurality of Wireless 
peripheral devices 20. That is, the host 10 may be simulta 
neously bound to a number of Wireless peripheral devices 
20, With the maXimum number being equal to the number of 
Wireless peripheral ports 65 the host 10 is con?gured to 
support. FIG. 2 depicts a block diagram of a host 10 bound 
to a plurality of Wireless peripheral devices 20, i.e., a host 10 
With communication links 30 established With a plurality of 
Wireless peripheral devices 20. 

FIG. 3 depicts a message 300 data structure for commu 
nications betWeen a host device 10 and Wireless peripheral 
20 according to one embodiment of the present invention. 
Each message 300 sent betWeen a host 10 and peripheral 20, 
according to this embodiment, contains a header 360 and 
data 350. Messages 300 according to the present invention 
can be con?gured such that the data 350 portion has a ?Xed 
or variable length. 

The message header 360 includes a Host Address 320 
?eld. The Host Address 320 value is generated, during a 
host’s poWer-on sequence, each time the host device 10 is 
reset (i.e., poWered on, rebooted, etc.). The Host Address 
320 serves as the host identi?er in all subsequent commu 
nications (i.e., in all messages 300 sent) betWeen the host 10 
and its Wireless peripherals 20. When the host 10 is neXt 
reset, a neW Host Address 320 value is generated, and it 
becomes the current host identi?er. According to one 
embodiment of the present invention, the Host Address 320 
is an 8-bit data ?eld, the most signi?cant bit of Which is used 
to distinguish a Human Interface Device (HID) based host 
10 from a consumer appliance based host (such as, e.g., a 
television With remote control, a microWave, etc.). 

The message header 360 also includes a Peripheral 
Address 330 value. Each time a Wireless peripheral device 
20 is reset (e.g., poWered on), it creates a Peripheral ID, to 
distinguish itself from other Wireless peripheral devices 20 
Which may be operating in the same host environment. 
According to one embodiment, the Peripheral ID is a 16-bit 
identi?er. While the Peripheral ID could be used in each 
message 300 to uniquely identify a particular Wireless 
peripheral 20, a shortened peripheral device 20 identi?er 
may be desirable, since the shorter the message header 360, 
the less battery poWer is consumed by the peripheral device 
20 in sending and receiving messages 300. Accordingly, in 
one embodiment of the present invention, a smaller (e.g., 
4-bit) Peripheral Address 330 ?eld is used in the message 
header 360 to uniquely identify a particular Wireless periph 
eral device 20 bound to a host 10. 

The message header 360 also includes a Command 310 
?eld. The Command 310 ?eld identi?es the type of a 
particular message 300, and thus the nature of the informa 
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4 
tion included in the data 350 portion of the message 300. The 
various message types (and thus the various values for the 
Command 310 ?eld) are discussed beloW, and are summa 
riZed in FIG. 7. 
The message header 360 also contains an Error 340 ?eld. 

According to one embodiment of the present invention, the 
Error 340 ?eld is a single bit Which, if set, indicates a 
collision and/or con?ict betWeen Wireless peripheral devices 
20. Peripheral collisions and con?icts, and the resolutions 
thereof, are discussed in greater detail beloW. 

Also included in the message header 360 is a Peripheral 
Type 370 ?eld. The Peripheral Type 370 ?eld indicates the 
nature of a particular peripheral device 20 (e.g., keyboard, 
mouse, joystick, etc.). In Wireless systems Which employ the 
HID standard, this ?eld is referred to as the Packet Type. 
Embodiments of the present invention provide a dynamic 

detection and binding capability for Wireless peripheral 
devices 20—i.e., a capability for Wireless peripheral detec 
tion and binding that does not require manual intervention 
by a user. 

When a host 10 is poWered off or reset, any communi 
cation links 30 Which the host 10 had previously established 
With Wireless peripherals 20 are no longer available. These 
links must thus be reestablished by the host 10 after the 
conclusion of, or as a part of, its poWer-on/reset sequence. 
Detection of Wireless peripheral devices 20 With active 
transceivers Within the host’s operating environment is 
accomplished by the transmission of DeviceiHail messages 
by the host 10 and the subsequent response(s) by any 
peripheral device(s) 20 Which desire to bind to the host 10. 

FIG. 4 is a ?oWchart depicting the device discovery 
procedures carried out by the HCI 60 folloWing a host 
system reset according to one embodiment of the present 
invention. At the beginning of this reset device discovery 
sequence, the HCI 60 begins by setting a NoiDevicei 
HailiCount parameter to a predetermined maXimum value 
(step 400). The NoiDeviceiHailiCount parameter keeps 
track of the consecutive number of unresponded to Devicei 
Hail messages sent out by the host 10. Once the desired 
maXimum consecutive number of unresponded to Devicei 
Hail messages have been sent (i.e., once the NoiDevicei 
HailiCount value reaches Zero), it is assumed by the host 10 
that all active Wireless peripherals 20 Within the host’s 
operating environment have been detected and bound. Dur 
ing this reset device discovery sequence, the NoiDevicei 
HailiCount is reset to its maXimum value every time a valid 
response by a peripheral 20 to a DeviceiHail message is 
detected. 

FolloWing setting of the NoiDeviceiHailiCount to its 
maXimum value, the host 10 sends (via, e.g., an infrared 
transceiver) a DeviceiHail message (step 405). The Com 
mand 310 ?eld in the message is set to indicate that the 
message type is a DeviceiHail, and the Host Address 320 
is set to the current Host Address 320 value. If no peripheral 
“collision” (see discussion beloW) Was detected in response 
to the previous DeviceiHail message sent by the host 10, 
the Error 340 ?eld value is set to indicate a “no error” status, 
otherWise the Error 340 ?eld is set to an “error” status. If the 
Error 340 ?eld in a particular DeviceiHail message is set to 
indicate an error condition, no peripherals 20 Will respond to 
that DeviceiHail (see peripheral collision resolution 
discussion, beloW). 
The Peripheral Address 330 ?eld in the DeviceiHail 

message is set to an UnboundiDeviceiHailiAddress 
value, Which indicates to any Wireless peripherals 20 Which 
receive the DeviceiHail message that the host 10 is 
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attempting to detect and bind to any Wireless peripherals 20 
Which are currently unbound. 

Once the DeviceiHail message is transmitted, the HCI 
60 checks for a response (step 410). If no response is 
detected, the HCI 60 decrements the NoiDeviceiHaili 
Count (step 415). If the resultant NoiDeviceiHailiCount 
value is Zero (step 420), the reset device discovery process 
is concluded. If the NoiDeviceiHailiCount value is not 
Zero (step 420), the host 10 transmits another DeviceiHail 
message (step 405). 

If a response message Was detected in step 410, the host 
10 determines Whether the response is a valid Haili 
Response message (step 425). If more than one Wireless 
peripheral 20 attempts to respond to the same DeviceiHail 
message, the host 10 Will be able to determine from the 
signal it receives that there has been a peripheral “collision” 
—i.e., that tWo or more peripherals 20 are attempting to 
communicate simultaneously With the host 10, and their 
messages have collided. 

If a collision is detected (i.e., the host 10 receives an 
invalid message in response to its DeviceiHail) (step 425), 
the host 10 (via, e.g., the HCI 60) initiates a collision 
resolution procedure (step 440). The collision resolution 
procedure is depicted in FIG. 5, and is discussed beloW. 

If a valid HailiResponse message is received by the host 
10 (i.e., if the host 10 “detects” a Wireless peripheral 20 
Within its operating environment) (step 425), the host 10 
assigns a Peripheral Address 330 number to the responding 
peripheral 20 (as identi?ed by the Peripheral ID transmitted 
in the data ?eld of the received HailiResponse message) 
and transmits a PeripheraliAddressiAllocation message 
Which includes the Host Address 320, neWly-assigned 
Peripheral Address 330 and the Peripheral ID of the periph 
eral 20 being bound (step 430). The peripheral 20 Which sent 
the HailiResponse Will, upon receiving the Peripherali 
AddressiAllocation message With its Peripheral ID, store 
its neW Peripheral Address 330. The responding peripheral 
20 and the host 10, each having a unique identi?er for the 
other (the Host Address 320 and the Peripheral Address 330, 
respectively), Will then be “bound,” i.e., a communication 
link Will have been established betWeen them. 

After sending the PeripheraliAddressiAllocation mes 
sage (step 430), the HCI 60 determines Whether all of the 
host’s Wireless device ports 65 have been allocated (step 
435). If so, the host 10 terminates its reset device discovery 
process. If not, the HCI 60 resets the NoiDeviceiHaili 
Count to its maXimum (step 400), and continues its attempt 
to detect and bind other Wireless peripherals 20. 

The reset device discovery sequence depicted in FIG. 4 
should serve to detect and bind all previously-unbound 
Wireless peripherals 20 Which, at the time the host 10 is 
reset, have their transceivers active and are Within the host’s 
operating environment. HoWever, because there may be 
other unbound Wireless peripherals 20 Which enter a host’s 
operating environment at a subsequent time (e.g., peripher 
als 20 Which Were previously being used With another host 
10), and/or there may be peripherals 20 Which Were in a 
“sleep” (or loW poWer) state at the time the host 10 Was reset, 
but Which subsequently became active, it is necessary that 
the host 10 periodically perform device discovery operations 
(i.e., send DeviceiHails, check for HailiResponses, etc.) 
during its normal (i.e., post-reset) operations. 
As indicated above, it is possible that more than one 

peripheral 20 may attempt to respond to the same Devicei 
Hail message from a particular host 10. In the case of such 
a “collision,” the host 10 must notify the peripherals 20 of 
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6 
the error, and initiate a collision resolution procedure. FIG. 
5 is a ?oWchart Which depicts a collision resolution proce 
dure according to one embodiment of the present invention. 

If a collision is detected by a host 10 folloWing a Devicei 
Hail message (see FIG. 4, steps 425, 440), the host 10 sends 
a neW DeviceiHail message, With the Error 340 ?eld set to 
indicate an error condition (step 500). Each of the periph 
erals 20 Which responded to the previous DeviceiHail Will 
eXpect a PeripheraliAddressiAllocation message from the 
host 10, but Will, upon seeing the DeviceiHail With error 
condition indication, realiZe that they have been involved in 
a collision. Each of the colliding peripherals 20 Will then 
randomly select a “back-off” value (step 505). In one 
embodiment of the present invention, the back-off value can 
be any integer betWeen Zero and 15. 

Each of the colliding peripherals 20 then Waits, Without 
responding, through n DeviceiHail messages from the host 
10, Where n is equal to the back-off value for that peripheral 
20 (step 510). Ideally, each colliding peripheral 20 Will have 
chosen a different back-off value and thus, in its neXt attempt 
to bind to the host 10, respond to a different DeviceiHail 
message than the other colliding peripherals 20. The range 
of back-off values should be chosen such that there is a loW 
probability that tWo peripherals 20 Will randomly choose the 
same back-off value, but also such that the binding of the 
colliding peripherals 20 is not extensively delayed. 

After the host’s reset device discovery operations are 
completed, the host 10 enters a polling mode, Which con 
tinues throughout the host’s normal operations. While in the 
polling mode, the host 10 periodically sends out Devicei 
Poll messages to each of its bound peripherals 20. If a 
particular peripheral 20 has data it Wishes to transmit to the 
host 10, it does so in a PolliDataiResponse message, sent 
in reply to a DeviceiPoll message addressed to the periph 
eral 20 (i.e., a DeviceiPoll message containing the Periph 
eral Address 330 of the peripheral 20) from the host 10. 
As discussed above, the host 10 Will periodically send 

DeviceiHail messages While in its normal operating (i.e., 
its polling) mode, in order to detect and bind any unbound, 
active peripherals 20 Within the host’s operating environ 
ment. As With the device discovery performed by the host 10 
upon reset, if a peripheral collision occurs in response to one 
of the periodic DeviceiHail messages, a collision resolution 
procedure (as depicted in FIG. 5 and discussed above) Will 
be initiated by the host 10. 

FIG. 6 is a ?oWchart depicting the deactivation and 
reactivation of a bound peripheral 20 by a host 10 according 
to one embodiment of the present invention. If a bound 
peripheral 20 becomes inactive (step 600) (i.e., fails to 
respond to some predetermined number of consecutive 
DeviceiPoll messages from the host 10), the host 10 may 
choose to remove the peripheral 20 from the host’s polling 
loop (step 605). A bound peripheral 20 Which has been 
removed from a host’s polling loop is considered “deacti 
vated.” 

Once a peripheral 20 has been deactivated, no Devicei 
Poll messages Will be addressed to it. Thus, a deactivated 
peripheral 20 that Wishes to send data to its host 10 Will 
realiZe that it has been deactivated When it detects that 
polling by the host 10 is occurring (i.e., a host 10 is 
transmitting DeviceiPoll messages With the Host Address 
320 eXpected by the peripheral 20 in the message header), 
but that none of the DeviceiPolls are addressed to that 
particular peripheral 20. Once a host 10 has deactivated one 
or more peripherals 20, the host 10 Will, in addition to its 
usual periodic DeviceiHail messages, send a second type of 
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DeviceiHail message (step 610). In this second type of 
DeviceiHail, the Peripheral Address 330 is set to a 
DeactivatediPeripheraliAddress value, rather than the 
UnboundiDeviceiHail Address value used in the usual 
DeviceiHail messages. Response by a peripheral 20 to a 
DeviceiHail in Which the Peripheral Address 330 is set to 
the DeactivatediPeripheraliAddress value, rather than the 
UnboundiDeviceiHailiAddress value, signals the host 10 
that the peripheral 20 has previously been bound to the host 
10, and thus that the con?guration, etc. data for the periph 
eral 20 are already stored Within the host device 10. 

In one embodiment of the present invention, if a periph 
eral 20 that is Waiting for a DeviceiPoll With its Peripheral 
Address 330 from its host 10 detects, prior to receiving such 
a DeviceiPoll, tWo DeviceiHails With the Peripheral 
Address 330 set to the DeactivatediPeripheraliAddress 
value, the peripheral 20 Will consider itself deactivated. 

In order to become reactivated (i.e., reentered into the 
host’s polling loop), a peripheral 20 that realiZes it has been 
deactivated Will Wait for and respond to a DeviceiHail from 
the host 10 in Which the Peripheral Address 330 is set to the 
DeactivatediPeripheraliAddress value. Upon receiving a 
HailiResponse from the Peripheral folloWing such a 
DeviceiHail (step 615), the host 10 Will reenter the periph 
eral 20 into its polling loop (step 620). 

While a peripheral 20 is deactivated, the host 10 may (due 
to, e.g., a shortage of available peripheral device ports 65), 
bind another peripheral 20 to the same Peripheral Address 
330 as Was assigned to the deactivated peripheral 20. 
Because the host 10 Will then resume transmission of 
DeviceiPoll messages containing that particular Peripheral 
Address 330, the deactivated peripheral 20 may not realiZe 
it has been deactivated and may, at some point, attempt to 
respond to a DeviceiPoll from the host 10. 

If the deactivated peripheral 20 and the neW peripheral 20 
are of the same Peripheral Type 370 (e.g., both are 
joysticks), then the peripherals 20 are, from the host’s 
perspective, interchangeable. HoWever, if both of these 
otherWise “interchangeable” peripherals 20 attempt to 
respond to the same DeviceiPoll message from the host 10, 
the host 10 Will detect the con?ict, and Will initiate an 
unbinding of one of the peripherals 20. 

The host 10 must ?rst select Which peripheral 20 it Wants 
to remain bound. This selection can be based upon, e.g., 
Which peripheral 20 Was most recently active. The host 10 
can then send an AllocateiPeripheraliAddress message 
Which includes the Peripheral ID of the selected peripheral 
20 and the Peripheral Address 3330 shared by the tWo (or 
more) con?icting peripherals 20. Each of the peripherals 20 
Which share that Peripheral Address 330 Will detect the 
AllocateiPeripheraliAddress message, and any Which 
have a Peripheral ID that does not match the Peripheral ID 
in the message, Will realiZe that they are no longer bound to 
the host 10. These peripherals 20 may subsequently rebind 
to the host 10 by responding to a DeviceiHail command 
With a Peripheral Address 330 set to the Deactivatedi 
PeripheraliAddress value. 

If the deactivated peripheral 20 and the neW peripheral 20 
Which share a Peripheral Address 330 are not of the same 
Peripheral Type 370, then the host 10 Will detect (from the 
incorrect Peripheral Type 370 ?eld value) a con?ict if the 
deactivated peripheral 20 sends a PolliDataiResponse in 
response to a DeviceiPoll from the host 10. The host 10 Will 
detect such a con?ict Whether or not the deactivated periph 
eral 20 and the neW peripheral 20 attempt to respond to the 
same DeviceiPoll message. The host 10 Will then unbind 
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the deactivated peripheral 20 by sending an Allocatei 
PeripheraliAddress message, as described above. 

There are a variety of circumstances in Which a particular 
Wireless peripheral 20 may believe it is bound to a host 10 
other than the host 10 Within Whose operating environment 
the peripheral 20 is currently located. One such circum 
stance is When a peripheral 20 Which Was previously bound 
to another host 10 is relocated to the vicinity of a neW host 
10. Another such circumstance is if the host 10 to Which a 
peripheral 20 Was bound has subsequently been reset and 
has adopted a neW Host Address 320. 

In these situations, the peripheral 20 Will not respond to 
DeviceiHails, sent by the “new” host 10, in Which the 
Peripheral Address 330 is set to the UnboundiDevicei 
HailiAddress value, because the peripheral 20 believes it is 
already bound (although not to this particular host 10). The 
peripheral 20 Will, rather, Wait for a DeviceiPoll message 
from its host 10 so that it can transfer data. 

If, before a valid DeviceiPoll message is detected by the 
peripheral 20, the peripheral 20 detects a DeviceiHail 
message in Which there is a “new” Host Address 320 (i.e., 
a Host Address 320 different than that assigned to the host 
10 to Which the peripheral 20 believes it is bound), the 
peripheral 20 Will log this event. If a second such Devicei 
Hail is detected by the peripheral 20, and the peripheral 20 
has not, in the meantime, detected a DeviceiPoll directed to 
it or a DeviceiHail from the “old” host 10, the peripheral 
20 Will, folloWing this second DeviceiHail (or a subsequent 
DeviceiHail in Which the Peripheral Address 330 is set to 
the UnboundiDeviceiHailiAddress value), send a Haili 
Response to the neW host 10. The host 10 Will then bind the 
peripheral 20. 
Many host computing devices 10 and Wireless peripherals 

20 are capable, during periods of inactivity, of entering a 
poWer-managed or “sleep” state. One embodiment of the 
present invention provides a capability for the “Wake-up” of 
a host 10 by a peripheral 20. According to this embodiment, 
if a peripheral 20 does not detect any valid activity from a 
host 10 for a predetermined period of time, the peripheral 20 
may assume that the host 10 is in a sleep state. The 
peripheral 20 may then issue a HostiWakeup command 
(i.e., send a HostiWakeup message). The HostiWakeup 
command is unique in that it is not, unlike the other 
messages initiated by a peripheral 20, sent in response to a 
message from the host 10. 

If a host 10 Within the operating range of the peripheral 20 
is in a sleep state, its Wireless transceiver should detect the 
HostiWakeup message and the host 10 should then resume 
its normal operations (including, e.g., its peripheral device 
polling sequence). If, after sending a Host Wakeup 
command, a peripheral 20 detects no activity from the host 
10, the peripheral 20 may then assume the host 10 is no 
longer in service (e.g., it is poWered off). The peripheral 20 
can then enter a sleep state. 

FIG. 7 summariZes the various message (or “Command” 
310) types transmitted betWeen a host 10 and a peripheral 20 
according to the illustrated embodiment of the present 
invention. 
Embodiments of the present invention provide dynamic 

discovery (i.e., detection and binding) of Wireless peripheral 
devices 20 by a host computing device 10. Device discovery 
according to embodiments of the present invention is man 
aged by the HCI 60, and is thus transparent to the CPU. 
Accordingly, device discovery is achieved Without changes 
to the host system’s eXisting built-in operating system 
(BIOS). 
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Although various embodiments are speci?cally illustrated 
and described herein, it Will be appreciated that modi?ca 
tions and variations of the present invention are covered by 
the above teachings and Within the purvieW of the appended 
claims Without departing from the spirit and intended scope 
of the invention. Such variations might include, for example, 
use of a different Wireless communication technology (such 
as, e.g., RF or HF transceivers in the host 10 and peripheral 
devices 20). 
What is claimed is: 
1. A method for dynamic detection of a Wireless periph 

eral device by a host, the method comprised of: 
a) transmission by the host of a DeviceiHail message to 

the Wireless peripheral device, said DeviceiHail mes 
sage comprising a host address that is generated When 
the host is reset; and 

b) reception by the host of a HailiResponse message 
from the Wireless peripheral device, said Haili 
Response message comprising a peripheral ID that is 
generated When the Wireless peripheral device is reset, 
Wherein the peripheral ID can change each time the 
Wireless peripheral device is reset. 

2. The method of claim 1, further comprising: 
c) assigning a peripheral address number to the Wireless 

peripheral device at the host; and 
d) receiving and storing the peripheral address number at 

the Wireless peripheral device. 
3. A method for dynamic detection and binding of a 

Wireless peripheral device by a host having a Host Address, 
the method comprised of: 

a) transmitting a DeviceiHail message containing the 
Host Address to the Wireless peripheral device, said 
Host Address being generated When the host is reset; 

b) receiving a HailiResponse message from the Wireless 
peripheral device, said HailiResponse message com 
prising a peripheral ID that is generated When the 
Wireless peripheral device is reset, Wherein the periph 
eral ID can change each time the Wireless peripheral 
device is reset; 

c) upon reception of the HailiResponse message from 
the Wireless peripheral device, assigning a Peripheral 
Address to the Wireless peripheral device and transmit 
ting the Peripheral Address to the Wireless peripheral 
device in a PeripheraliAddressiAllocation message. 

4. The method according to claim 3, Wherein the method 
is performed folloWing a poWering on or resetting of the 
host. 
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5. The method according to claim 3, Wherein the method 

is performed While the host is in a normal operating mode. 
6. The computing system of claim 5, Wherein said host 

computing device assigns a peripheral address number to the 
Wireless peripheral device; and 

Wherein said Wireless peripheral device receives and 
stores the peripheral address number. 

7. AWireless peripheral computing system, comprised of: 
a) a host computing device having: 

1) a host controller interface for generating a Devicei 
Hail message and for processing a HailiResponse 
message, said DeviceiHail message comprising a 
host address that is generated When the host com 
puting device is reset; and 

2) a ?rst transceiver coupled to the host controller 
interface for Wireless transmission of the Devicei 
Hail message and Wireless reception of the Haili 
Response message; 

b) a Wireless peripheral device having: 
1) a peripheral controller for processing a DeviceiHail 
message from the host and generating a Haili 
Response message, said HailiResponse message 
comprising a peripheral ID that is generated When 
the Wireless peripheral device is reset, Wherein the 
peripheral ID can change each time the Wireless 
peripheral device is reset; and 

2) a second transceiver coupled to the peripheral con 
troller for Wireless reception of the DeviceiHail 
message and Wireless transmission of the Haili 
Response message. 

8. The Wireless peripheral computing system according to 
claim 7, Wherein the host controller interface includes a 
plurality of Wireless device ports. 

9. The Wireless peripheral computing system according to 
claim 7, Wherein the host computing device further includes 
an encoder/decoder coupled betWeen the host controller 
interface and the ?rst transceiver, and Wherein the Wireless 
peripheral device further includes an encoder/decoder 
coupled betWeen the peripheral controller and the second 
transceiver. 

10. The Wireless peripheral computing system according 
to claim 7, Wherein the ?rst transceiver is an infrared 
transceiver and the second transceiver is an infrared trans 
ceiver. 


